24TH  MIDCONTINENT PALEOBOTANICAL COLLOQUIUM 

FIELD TRIP to the PENNSYLVANIAN –PERMIAN DEPOSITS OF THE JACKSBORO AREA

Dallas, March 18, 2007
Itinerary :

General – Have breakfast before you meet for the trip.  Trip will depart from the Radisson at 7:00 am.  Arrive Jacksboro 9:30am – 30 minute coffee break. 10:00am leave Jacksboro for first stop.  Remain at first stop for two hours to collects plants.  Box lunch will be provided at first stop.  The remainder of the afternoon will be spent at a number of different localities of interest.  We will return to Jacksboro at 6:00 for dinner (6:00-7:00) and then back to Dallas arriving at 9:30pm.

Stop 1) Cooper Markley Fm. Virgilian (Pennsylvanian) plant compressions – insects – paper shale.  The Cooper locality has been known for many years and was collected originally by the CCC program during the Depression.  Insect fossils are known from the upper, gray siltstone beds.  Cooper is a sedimentologically complex outcrop typical of the exposures found in the Markley Formation.  At the base of the exposure is a paleosol, one characteristic of wet, but well drained conditions.  Above the paleosol is an organic-rich papery shale, technically a histosol, representing a swamp environment.  It is dominated by Macroneuropteris scheuchzeri.  Above this bed is a complex of small channels and overbank mudstones.  Two main floras are present.  One occurs in thin beds of quartz-kaolinite at the base of one or more scours and is dominated by a “Permian” flora, rich in conifers and the seed fern Sphenopteridium.  The other is found in the channel fills and includes a diverse assemblage of typically late-Pennsylvanian plants.  The intercalation of Pennsylvanian-type “wet” and Permian-type “dry” assemblages on the same outcrop indicates climatic fluctuations.

Stop 2) 281 Roadcut Markley Fm. Wolfcampian (Pennsylvanian) plant compressions – insects.  This exposure lies in the upper third of the Markley Formation and, in contrast with Cooper, illustrates the progressive drying that was occurring during the deposition of this unit.  This outcrop, like that at Cooper, is sedimentologically complex and consists of a series of channels, each with a scour at its base.  The lowermost channel, to the North side of the outcrop, begins at the base with a paleosol typical of well drained, and in this case seasonally dry, conditions.  The paleosol is marked at the top by an erosion surface on which is deposited a quartz-kaolinite bed.  This position, on an erosion surface immediately above a basal paleosol, is typical for most Markley outcrops.  A Permian-type “dry” flora occurs in this bed.  No organic shale bed is present.  Rather the sedimentary succession goes immediately into a series of small, mudfilled scours and overbank deposits.  These sediments contain a typical late-Pennsylvanian “wet” flora, including scattered remains of insects.

Stop 3) Malone Ranch top of Markley Fm. Wolfcampian (Penn- Perm boundary) Plant compression – slump blocks.  This flora is very interesting for two reasons – one, it is very close to the Pennsylvanian – Permian boundary, probably of earliest Permian age. And, it has been recovered from a slump block into a channel, giving us a glimpse of a flora that would have been removed and not otherwise captured in the preserved record.  Conditions at this time are somewhat drier than seen at the earlier two stops.  Note the pebbles in the sandbodies, which indicate less “complete” chemical weathering in the source area and flashier depositional conditions due to more seasonal rains.


The Malone Ranch flora contains a mixture of “wet” and “dry” elements.  There are few known mixed floras from this region.  Succeeding Wolfcampian-age floras are overwhelmingly dominated by conifers, callipterids, and other elements typical of seasonally dry conditions.  Paleosol evidence confirms the continued drying trend.

Stop 4) Markley Fm. Stratotype. Wolfcampian (Pennsylvanian)  These rocks are at approximately the same stratigraphic level as those exposed at the 281 Roadcut site.  Here there is a thick deeply developed paleosol that has characteristics of conditions more dry than anywhere else we have seen in the Markley Formation.  These changes in paleosol characteristics over time indicate that the climate, though fluctuating, was getting ever more seasonally dry.  Geochemical evidence, in combination with that from paleosols, suggesting dramatic warming between the time of deposition of this paleosol and the deposition of the rocks exposed at the Malone Ranch site.  It is at about this time that a major resurgence of Gondwanan polar ice sheets occurred.  

The objective of this stop is primarily to look at the stratotype, which in many cases is atypical of the rest of the formation (ditto for the Archer City Formation – a pair of stacked paleosols).  The choice reflects the nature of outcrops and the attempt to have public access to the type section.  No plant remains have been recovered from this outcrop.

Stop 5) Lycopod B Markley Fm. Virgillian/Wolfcampian (Pennsylvanian) .

The Lycopod B outcrop consists of a true coal bed near the base of the exposure; it sits on an underclay type paleosol that contains recrystalized gypsum in the form of “selenite”.  Shalier, clastic intervals within the coal bed preserve a compression flora dominated by Sigillaria brardii.  Off to the left, the low bluff is capped by a sandstone that contains leaves and seeds of cordaitaleans.

